Abstract. This research work is devoted to the study of the Power Quality (PQ) impact of small wind energy conversion systems (SWECS) connected to the low voltage grid. A common coupling point (CCP) has been monitored using a PQ meter that fulfils the standard IEC 61000-4-30 class A. The PQ survey has been conducted with and without the SWECS and the results were compared with the limits defined by the standard EN 50160.
INTRODUCTION
Small Wind Energy Conversion Systems (SWECS) can be considered a hot topic. The increase in the individual power of the wind turbines and the aggregation of sets of turbines in wind farms increase their impact on the power quality level of the distribution network. The main reason is due to the variability of the injected wind power that affects some parameters of the voltage quality. The standard EN 50.160 [1] defines the voltage characteristics of the electricity supplied by public electricity networks. This document established the disturbance limits for distribution networks with voltages up to 150 kV. During the last years PQ experts have been focusing on the problems produced by wind farms of significant power (more than 20 MW) due to their large impact on the distribution networks [2] [3] [4] [5] [6] [7] [8] . Since the beginning of the wind industry, manufacturers have been extended the rated capacity of their machines from some tens of kW to todays MW turbines. The state of the art technology can provide commercial-grade wind generators for offshore applications with rated power of more than 6 MW. The standard IEC 61400-21 [9] provides a methodology suitable for determining the PQ characteristics of wind turbines considering not only the specific turbine technology but also the common coupling point where the turbine or set of turbines will be connected.
EXPERIMENTAL FACILITY
The study has been conducted on a LV distribution network sited on an industrial area. Fig. 1 shows a 3.5 kW small-wind generator (SWG) analyzed in our study. The system under study that is shown in Fig. 1 includes the SWG, the annemometer and the PQ meter. Fig. 2 shows the architecture of the radial distribution network where the SWECS is integrated. Block diagram of the SWECS analyzed with the PQ instrumentation and wind datalogger.
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The tests have been conducted during different periods of time and under different weather conditions.
PQ REQUIREMENTS
The IEEE standard 1159 [10] provides a useful guide for PQ monitoring. The document covers the measurement of conducted disturbances in low-frequency. The european EN standard 50160 [1] defines the voltage characteristics of electricity supplied by public distribution systems. This document defines the threshold levels and the period of aggregation of measurements. From an instrumentation point of view, flicker parameter P st has to be measured and computed according the IEC standard 61000-4-15 [11] . In addition, harmonic distortion has to be evaluated according the IEC standard 61000-4-7 [12] .
RESULTS
The system shown in Fig. 3 has been analyzed in different wind conditions. Fig. 4 shows a comparison of wind speed, active power, flicker and harmonic distortion during one of the studied period. Fig . 5 shows the probability density function (pdf) of wind speed during the period of analysis. The measured data has been fit to a theoretical Weibull distribution [13] , [14] . Fig. 7 shows the correlation between the measured flicker P st and wind speed when the SWECS is not running. Fig. 7 shows that P st is independent of the wind speed. 
The constant value in Eq. 1 defines the mean value of the flicker and it is independent of the SWECS. The proportional constant 0.073 depends on the ratio between the power of the SWECS and the short-circuit power S cc at the common coupling point (point (A) in Fig. 2) , the active and reactive power connected thereto and the line impedance. Fig. 9 shows the correlation between the voltage distortion V T HD and the wind speed when the SWECS is Eq. 2 shows that there is a small proportional relation between the voltage distortion at the common coupling point and the wind speed.
T HDV (v) = 1.1 + 0.047v (2)
CONCLUSIONS
This research work analyzes the power quality impact produced by the integration of a Small Wind Energy Conversion System in a Low-Voltage distribution network. In spite of the fact that the small-wind generator has a reduced nominal power of 3.5 kW, it is possible to 
